Ectopic pregnancy is an extrauterine pregnancy, and 98% of which occur in the fallopian tube. The incidence of twin tubal pregnancy is rare but is increasing due to assisted reproductive technology. Spontaneous unilateral twin tubal pregnancy is extremely rare, and only a small number of case reports have been made. We herein report a rare case of spontaneous unilateral twin tubal pregnancy with both fetuses presenting with heart activities and a literature review. Right salpingectomy was performed in this case. Pathologic and histologic assessment confirmed the 2 distinct pregnancies in the same tube. The twins were dichorionic and diamniotic.
Introduction
Ectopic pregnancy is a potentially life-threatening condition and is still regarded as one of the most important causes of maternal mortality [1] [2] [3] [4] . Bilateral twin tubal pregnancy is very rare [1, 2] , and to the best of our knowledge, only approximately 11 cases of live unilateral twin tubal pregnancies with cardiac activity have been reported in the literature (Table 1) . Thus, we report a rare case of spontaneous unilateral twin tubal pregnancy with heart activities in both fetuses and a literature review.
Case report
A 31-year-old patient, gravida 1, para 0, presented to the emergency department of Hallym University Kangnam Sacred Heart Hospital at 7.7 weeks of gestation with symptoms of nausea, vomiting, and whole abdominal pain. She achieved this pregnancy spontaneously soon after she had a missed abortion 2 years ago. She had not received any infertility therapies. There were no risk factors of ectopic pregnancy in her medical and surgical history. The pain had continued for about 5 hours, and physical examination revealed tenderness and rebound tenderness on her lower abdomen. The patient's vital signs were unstable at the emergency room: blood pressure, 79/53 mmHg; pulse rate, 78 beats/ min. Her laboratory findings were the following: initial hemoglobin, 10.6 g/dL; white blood cell count, 18,430/µL; serum β-human chorionic gonadotropin, 35,672.3 mIU/mL. Transvaginal ultrasonography revealed no gestational sac in the uterine cavity but 2 gestational sacs with 2 yolk sacs at the right adnexa. Fetal heart beats were detected in both fetuses (Fig. 1A) .
The crown-rump length (CRL) of each fetus was 8.3 and 7.8 mm, respectively. The CRL of each fetus matched 6.7 and 6.6 weeks of gestational age. 
Discussion
Although twin tubal pregnancy was thought to be very rare, its incidence has increased. In a recent review of the literature between 1918 and 2007, 242 cases of twin tubal pregnancies were reported, with 42 occurring during the last 10 years [1] . Assisted reproductive technology (ART) is responsible for the increase in twin tubal pregnancy. Spontaneous live unilateral twin tubal pregnancy is extremely rare in comparison with bilateral twin tubal pregnancy and unilateral twin tubal pregnancy with no cardiac activity [5, 6] . A live unilateral twin tubal pregnancy has an incidence of 1 in every 125,000 spontaneous pregnancies [5] . Since the first case of unilateral twin tubal pregnancy was reported by De Ott [7] in 1891, an average of one case per year is reported in the literature [8] .
The first unilateral twin tubal pregnancy with cardiac activity of both fetuses detected by transvaginal ultrasonography was in 1994 [9] . Most recently, Longoria et al. [3] reported the 10th case of live unilateral twin tubal pregnancy and Ghanbarzadeh et al. [10] reported the 11th case of live unilateral twin tubal pregnancy, making ours the 12th case. Of 11 cases of unilateral twin tubal pregnancies presenting with cardiac activity reported between 1994 and 2015, 3 cases had no risk factors such as previous ectopic pregnancy, tubal pathology and surgery, previous genital infections, infertility, etc. Surgery was performed except in 1 cases, as shown in Table 1 .
Both the morbidity and mortality of ectopic pregnancy are declining, mostly due to improved diagnosis and treatment protocol. However, ectopic pregnancy remains a potentially life-threatening condition in the first trimester of gestation. It is responsible for 9% to 13% of all pregnancy-related deaths [4] . The risk of complication is higher in twin tubal pregnancies compared with single tubal pregnancies because 2 gestational sacs would cause greater volume than 1 gestational sac. The risk of acute abdomen and hypovolemic shock due to rupture of one or both of the tubes is 30% to 50% in twin tubal pregnancies [1] . Therefore, in twin tubal pregnancy, early recognition, accurate diagnosis, and immediate treatment are very important to minimize the morbidity and mortality. When the diagnosis of ectopic pregnancy is established, especially when the patient conceived with ART, the possibility of developing multiple ectopic pregnancies should be considered, and effort should be exerted to find the probable ectopic foci [5] .
To decide the best treatment option, various factors, including patient's hemodynamic stability and medical conditions, gestational sac size, and desire for future fertility, should be assessed. Unruptured single ectopic pregnancies can be successfully treated with systemic methotrexate. However, it is not effective in treating multiple tubal pregnancies [11] . In De Los Ríos' review [1] of 40 cases of bilateral tubal pregnancies, only one case was successfully treated with systemic methotrexate, which indicates that medical treatment is apparently ineffective in multiple tubal pregnancies. In our case, emergent laparoscopic right salpingectomy was performed because of the ruptured ectopic mass, unstable hemodynamic status, and large amount of pelvic fluid collection noted in the transvaginal ultrasound (TVUS) image. Most unilateral live twin tubal pregnancies are monochorionic and monoamniotic [12] . However, in our case, histopathology result revealed dichorionic and diamniotic twins. There were 2 gestational sacs with 2 yolk sacs in the TVUS image, indicating diamniotic twins. Fambrini et al. [13] reported spontaneous unilateral twin tubal pregnancy that resulted from bilateral ovulation. They suspected bilateral ovulation because corpus luteum was seen in each ovary through the TVUS image, which was consequently proven histologically to be a corpus luteal cyst. Based on this finding, this case resulted from left unilateral ovulation. The possibility of monozygotic twins remains strong even though it is not genetically In conclusion, this case has several differences from other cases of unilateral live twin tubal pregnancies. First, the patient conceived spontaneously without ART, whereas most cases of twin tubal pregnancies were associated with ART and other risk factors. Second, each fetus in the twin pregnancy had a yolk sac and fetal heart activity. Third, unlike most cases, this case showed dichorionic and diamniotic twin pregnancy. Multiple ectopic pregnancies including twin tubal pregnancy may not be as rare as previously thought. When the diagnosis of ectopic pregnancy is established, the possibility of developing multiple ectopic pregnancies should be considered, and effort should be exerted to find all the probable ectopic foci.
